The turnover of nucleic acids and proteins in the central nervous system has been explored by autoradiography following the subarachnoid injection of tagged precursors. Nuclear PNA of neurons and oligodendrocytes becomes radioactive earlier than cytoplasmic PNA after injection of adenine-C 14 and orotic-C TM acid. By 24 hours following injection, cytoplasmic PNA is radioactive. Radioactivity persists with little decrease for as long as 51 days after an injection of adenine-C t4. The cells of the ependymal lining, choroidal plexus, leptomeninges, blood vessel walls, and Schwann cells also exhibit radioactivity in PNA as judged by the loss of radioactivity following ribonuclease digestion. From the 3rd day on, increasing numbers of the aforementioned cells, with the exception of nerve cells, exhibit ribonuclease-resistant nuclear radioactivity which is abolished by deoxyribonuclease. This radioactivity indicates labelling of nuclear DNA.
Pentose nucleic acid (PNA) is present in high concentration in the Nissl substance and nucleolus of nerve cells (4, 39) , apparently as pentose nucleoprotein (27, 36) . Special cytochemical techniques such as ultraviolet microspectrophotometry (23, 27) , histophotometry of sections stained with basic dyes (15, 16) , absorption historadiography (28, 48) , and ultramicrochemical analysis of * Aided in part by a grant (Contract No. 11-1-(89)) from the United States Atomic Energy Commission. isolated neurons (14) have been employed in the investigation of this constituent. Neuronal content of pentose nucleoprotein has been studied in a number of physiological and pathological states (27, 28) . While these methods have provided valuable quantitative results, they do not give direct data concerning the turnover of nucleic acid and protein within neurons. Furthermore, glia and other cells in the nervous system generally have been ignored in such studies.
The availability of labelled precursors makes 785 NUCLEIC ACID AND possible a study of the turnover of nucleic acids and proteins in the central nervous system of mammals. Several autoradiographic studies of methionine-S ~5 uptake into the central nervous system have appeared (10, 18, 20, 40) . This communication presents the results of an autoradiographic investigation of uptake of tagged nucleic acid and protein precursors in the feline neuraxis.
The results show that neurons are cell sites of active PNA and protein turnover, and further, that oligodendrocytes, Schwann cells, and certain other cells are sites of PNA, protein, and, to a lesser extent, DNA turnover (29) (30) (31) .
Materials and Methods
Adenine-8-C 14, a precursor of the purine moieties (6) , and orotic-6-C 14 acid, a precursor of the pyrimidine moieties (26, 60) of PNA and DNA, were used in a single dose of 7 to 14 #c. In six experiments, a total of 30/zc. was given in 4 or 5 daily doses. L-methionine-S 35, LD-methionine-S 35, and glycine-2-H ~ were employed as protein precursors in doses ranging from 50 to 250 #c. 1 The labelled precursors, dissolved or suspended in 0.1 to 0.4 ml. of water, were injected by gentle barbotage into the cisterna magna of animals anesthetized with pentobarbital sodium or ether. In some experiments, the labelled precursors were injected into the lumbar subarachnoid space after laminectomy. A small volume of cerebrospinal fluid was first withdrawn by cisternal puncture to facilitate spinal injection. Animals were anesthetized and killed by cardiac incision from 1 hour to 51 days after administration of the labelled precursor.
Forty adult cats and two rabbits were used in this study. The brain and spinal cord with attached nerve roots were removed and tissue blocks fixed by immersion in 10 per cent neutral formalin for 24 hours or more. In many experiments the remainder of the tissues was preserved in the deep freeze for later biochemical studies. In some experiments, the neuraxis was fixed in situ by vascular perfusion with 10 per cent formalin acacia (34). Tissue blocks were washed, dehydrated in graded concentrations of ethanol, cleared in xylene, and embedded in paraffm for sectioning. A number of tissue specimens were imbedded in a single block for economy of labor and materials. Tissue sections were cut usually at 10 # and mounted on glass slides.
At first, sections were stained in Einarson's gallocyanin chromalum prior to antoradiography. Later, unstained sections were used when it became evident that prestaining often suppressed the intensity of the antoradiograms. Deparatfinized sections were ex-1 Specific activities were: adenine-8-C 14, 7#c./mg.; orotic-6-C 14 acid, 3#c./mg.; 1-methionine-S 35, 10 to 20 #c./mg.; ld-methionine-S 3~, 100 to 250 #c./mg.; glycine-2-H ~, 170 #c./mg.
PROTEIN TURNOVER
tracted with chloroform-methanol (2:1) for 15 minutes followed by 5 minutes in 0.2 I,I perchloric acid at 4°C. to extract residual traces of lipide-and acid-soluble constituents, respectively. They were then rinsed in water, dehydrated by passage through graded alcohols, soaked in 1 per cent collodion for 2 minutes, and airdried overnight. When nucleic acid precursors were employed, control sections were incubated in rihonuclease 2 (10 rag./100 ml. in phosphate buffer of pH 6 for 24 hours at 37 ° ) prior to coating with collodion for removal of PNA. In some experiments, ribonucleasedigested control sections were digested in deoxyribonuclease 2 (10 mg./100 ml. in 0.005 M MgSO4.7H20 containing 0.1 per cent gelatin for 24 hours at 37 °) for removal of DNA.
A stripping film technique (13) was first used for autoradiography, hut was replaced subsequently by a method in which sections were coated by dipping the slides into liquid emulsion (46) . The latter method eliminated the stripping artifacts and excessive fogging often seen with the stripping film method. The preparation and development of autoradiographs was carried out in a dark room about 4 feet from a safelight equipped with a 15 watt bulb and Wratten series 2 filter. Ilford G 53 nuclear emulsion was melted in a water bath maintained at 40-45 ° for about 1/~ hour. Fifty ml. of the melted emulsion were poured into 15 ml. of distilled water, gently mixed, and kept at 40-45 ° . The slides, 15 to a spring clip holder, were dipped into the melted emulsion, drained, inverted, and placed in a light-tight box equipped with a centrifugal fan to facilitate drying. Slides were put in taped plastic boxes in the presence of a desiccant and stored in a deep freeze during exposure for a period ranging from 1 week to 6 months The exposed autoradiographs were developed for 2 minutes in D19 diluted with an equal volume of water, washed 1 minute in water, and fixed 3 minutes in Kodak acid fixer. The temperature of the solutions was kept at 17°C. Slides were washed for 1 hour in cold, slowly running tapwater, dehydrated through 9.5 per cent ethanol, and placed directly into a staining solution consisting of 5 ml. of a 0.1 per cent aqueous solution of thionin and 0.5 gin. safranin 0 in 95 ml. 0.1 M acetate buffer of pH 5 for about 10 minutes. Sections were differentiated in 75 per cent ethanol, dehydrated through 100 per cent ethanol, and cleared in tetrachlorethylene for 4 to 18 hours. The emulsion was scraped from the back of the slides and the emulsioncovered sections mounted in Harleco's synthetic resin dissolved in tetrachiorethylene. Some autoradiographs were mounted in the unstained state.
The radioactivity of tissue sections was routinely 2Crystalline ribonuclease and deoxyribonuclease were supplied by Worthington Biochemicals, Freehold, New Jersey.measured in a gas flow counter (Nuclear Model D 47 equipped with a "micromil" end window) in order to judge the approximate exposure time required. In experiments involving nucleic acid precursors, the radioactivity of tissue sections was remeasured after incubation in ribonuclease and also after incubation in deoxyribonuclease when residual radioactivity suggested labelling of DNA.
RESULTS
The subarachnoid route of administration, by circumventing the blood-brain barrier, provided useful levels of radioactivity in the neuraxis with relatively small doses of labelled precursors. Similar levels of radioactivity could be achieved by intravenous administration, but only when ten to twenty times the intrathecal dose was used. However, certain disadvantages attended this mode of administration. Subarachnoid injection did not bring about a uniform distribution of the injected material throughout the craniospinal subarachnoid space, although careful barbotage promoted more uniform distribution. Following intracisternal injection, highest levels of radioactivity were usually attained in the hindbrain and the cervical spinal cor& When precursors were injected into the lumbar subarachnoid space, the cervical spinal cord was much less radioactive than the lumbo-sacral cord. At times, a distinct gradient of radioactivity was seen to extend from the surface into the interior of the neuraxis. This occurred when a very short interval elapsed between injection of a precursor and sacrifice of the animal or when a relatively small dose of a precursor was given. For the purposes of this investigation, however, these were not serious limitations.
Nucleic Acid Turnover
Labelled adenine and orotic acid gave similar results. In experiments in which animals were killed within a day of injection, the radioactivity in sections of fixed nervous tissue was almost completely extracted by digestion in ribonuclease, only 5 to 15 per cent of the initial activity persisting after prolonged incubation. This residual radioactivity may represent ribonuclease-resistant "cores" of PNA described by Loring et al. (44) .
In animals survix~mg 2 or more days after one or a series of intracisternal injections of labelled precursor, a somewhat greater fraction of the total radioactivity resisted extraction by ribonuclease. Incubation of such sections in deoxyribonuclease effected a 5 to 10 per cent reduction in the residual radioactivity, indicating that DNA was labelled in these instances. In two experiments, a high level of radioactivity was still present in the neural axis 46 and 51 days after a single injection of adenine-C 14. In two experiments in which orotic-C 14 acid was used, on the other hand, very low levels of activity were present in the neural axis after identical intervals. These results suggest a difference in retention of the derivatives of these precursors in nucleic acids of the central nervous system; however, further work is required to establish this point.
(a) Nerve Cells.--In animals killed 4 to 5 hours following the intrathecal injection of labelled adenine or orotic acid, a blackening was present in the photographic emulsion over the nucleus of most nerve cells within the brain and spinal cord. Blackening was much heavier over nuclei containing all or a part of the nucleolus (Figs. 3 and 4). Occasional neurons exhibited slight radioactivity in the cytoplasm at this stage. At 18 to 24 hours following injection, considerable radioactivity was present in the cytoplasm of neurons; however, the nuclear blackening was still heavier than the cytoplasmic blackening. By the 2nd day, there was little difference between nucleus and cytoplasm (Figs. 5 and 7). Radioactivity was evident in dendritic processes, but absent in axon hillocks. This pattern of radioactivity was seen 10 and 15 days after multiple injection of adenine and orotic acid, and was still present 47 and 51 days after a single injection of labelled adenine. Sensory neurons in spinal ganglia exhibited a much fainter blackening than multipolar neurons. The sensory neurons of the trigeminal ganglion showed an intermediate degree of radioactivity.
The chromophilic spinal ganglion cells, i.e., the more basophilic, often smaller, neurons, consistently displayed a greater degree of radioactivity then chromophobic cells (Figs. 10 and 11). A similar relationship between basophilia and radioactivity was observed in Purkinje neurons of the cerebellum where chromophilic and chromophobic neurons were frequently in juxtaposition. In control sections pretreated with ribonuclease, neurons were devoid of radioactivity or showed only a trace of radioactivity compared with the untreated sections ( Figs. 8 and 9 ). The radioactivity demonstrated in nerve cells by autoradiography is thus attributable to labelled PNA. The deposits of silver grain were principally nuclear at 5 hours after injection; by 18 hours, significant radioactivity was present in the glial perinuclear zones. Blackening was seen over cells which appeared to be oligodendrocytes, judging from their position and nuclear morphology as seen in Nisslstained material. The heaviest blackening was generally present above and surrounding the smaller, more deeply stained oligodendrocytic nuclei (Figs. 6, 7, 12 to 15). Nuclear and perinuclear blackening was present over the oligodendrocytes in the proximal portions of cranial and spinal nerve roots and over the Schwann ceils (Figs.  18 and 19) . Astrocytes, microglia, and satellite cells of sensory ganglia did not seem to produce blackening in autoradiographs.
In animals killed within I day of injection, autoradiographs of control sections incubated in ribonuclease revealed an absence of radioactivity in oligodendrocytes, Schwalm cells in nerve roots, and ependyma. In a cat sacrificed 54 hours after injection of adenine, a small number of the above mentioned cells, approximately 1 to 2 per cent, showed autoradiographic evidence of ribonucleaseresistant nuclear radioactivity. In experiments involving six animals killed from the 3rd to the 51st day following one or more injections of labelled adenine and two animals killed on the 10th and 15th day after serial injections of labelled orotic acid, numerous oligodendrocytes, Schwann, and ependymal ceils exhibited blackening over nuclei in autoradiographs of ribonuclease-extracted sections (Figs. 8, 9 , 16, 17, 20, and 21). In white matter, as many as 30 to 40 per cent of the oligodendrocytes showed such blackening; these were principally cells with small, chromophilic nuclei. The ribonuclease-resistant nuclear blackening was abolished by incubating the ribonucleasedigested sections in deoxyribonuclease. Thus, the ribonuclease-resistant nuclear blackening can be attributed to radioactivity in nuclear DNA.
(c) Choroidal Plexus, Blood Vessels, and Meninges.--The cellular elements of the choroidal plexuses, ependymal lining of ventricles and central canal, blood vessel walls, and leptomeninges all showed distinct autoradiograms within several hours of injection of labelled precursors (Figs. 1  and 2 ). Autoradiograms persisted for as long as 51 days in an adenine experiment. Although there was a marked reduction of radioactivity in ribonuclease-treated control sections, numerous nuclei were still radioactive; this radioactivity was absent following the incubation of ribonuclease-digested sections in deoxyribonuclease.
Protein Turnover (a) Nerve Cells.--Within an hour of the intracisternal injection of labelled methionine, most neurons already exhibited a heavy blackening in autoradiographs. This was present uniformly over cytoplasm, nucleus, dendritic and axonal processes (Figs. 22 to 26 ). This radioactivity persisted for several hours; however, as early as 4 to 5 hours after injection, a reduction in radioactivity was discerned in many neurons. This took the form of a diminution in cytoplasmic blackening when nuclear blackening was still intense (Figs. 27 and 28) . By 24 hours the nuclear autoradiogram had faded also. Neurons continued to have somewhat more radioactivity than the surrounding neurophil for as long as 20 days, however, this was but a small fraction of the radioactivity present during the first few hours following injection (Figs. 30 to 33) .
Spinal ganglion cells and sensory neurons of the trigeminal ganglion displayed a similar, though somewhat less intense, turnover of labelled methL onine. Chromophilic neurons in these ganglia and also among Purkinje cells of cerebellar cortex were generally much more radioactive than neighboring chromophobic neurons (Figs. 34 and 35 ).
Glycine-2-H 3 gave the same results as methionine-S ~5. However, glycine-2-H * autoradiographs were distinctly superior to those obtained with methionine-S .5 presumably because of the improvement in resolution of radioactive sites made possible by the low energy beta particles emitted by tritium (19) . Since glycine may be incorporated into nucleic acids (41), control sections were incubated in ribonuclease and deoxyribonuclease. No difference could be detected on visual inspection of autoradiographs of digested and undigested sections. Radioactive protein appeared to be lost more slowly from the nerve cells in the rabbit than in the cat; in two rabbits given glycine-2-H * intracisternally, the stage of eyto-plasmic depletion of radioactivity was seen 24 hours after injection (Fig. 29). (b) Glia.--Radioactivity was observed in glia within an hour following injection of labelled methionine and was still present 20 days after injection. In white matter, blackening occurred over the nuclear and perinuclear zones of glia and to a lesser degree above the peripheral investments of myelin sheaths. In gray matter, the neuropil early showed considerable radioactivity, and this persisted for many days. There were differences in the intensity of blackening over glia in most areas. Cell which possessed the characteristics of oligodendrocytes had heavy deposits of silver grains; interfascicular oligodendrocytes in white matter showed the heaviest blackening (Figs. 36 and 37). The oligodendrocytes in the proximal portion of spinal and cranial nerve roots, Schwann cells, and ependymal cells all gave distinct autoradiograms (Figs. 22, 25, and 26) . Uptake into microglia, astrocytes, and satellite cells of sensory. ganglia was equivocal. However, in several cats with myelomalacia resulting from mechanical injury, to the spinal cord, the compound granular corpuscles showed very heavy uptake of methionine-S 35 and glycine-2-H 3 into nucleus and cytoplasm (Fig. 40) . Uptake of glycine-2-H 3 appeared identical with uptake of methionine-S .5 in the aforementioned structures (Figs. 38 and 40) .
(c) Choroidal /Plexus, Blood Vessels, and Meninges.--Following the administration of methionine-S 35 and glycine-2-H 3, the choroidal plexuses became intensely radioactive early. They retained their radioactivity for many days following the injection of labelled methionine and glycine (Figs. 22 and 39) . Cells in the walls of both large and small blood vessels and in the leptomeninges behaved in a similar manner (Figs. 25 and 36 ).
DISCUSSION
Turnover of PNA in nerve cells has been suspected on histological and cytochemical grounds (16, 27, 28) , but direct evidence for such turnover has been lacking until now. The autoradiographic data described in this communication show that the PNA of nerve cells is in a state of rapid turnover. The finding that nuclear PNA of neurons incorporates tagged adenine and orotic acid earlier than cytoplasmic PNA provides support for the hypothesis that Nissl substance, i.e., cytoplasmic PNA, is derived from the nucleus (27, 53) . However, this evidence is not conclusive; these precursors cotfld be incorporated directly into cytoplasmic PNA, although at a slower rate than into nuclear PNA. The nuclear PNA of liver cells also has a higher turnover rate than cytoplasmic PNA (57) .
Methionine-S 35, given parenterally (18, 20, 40) and intracisternally (10) , is rapidly taken up into neuronal protein. Such uptake represents incorporation of methionine and, to a lesser extent, cysteine into protein through peptide bonding (21, 56) and seems to be a reliable indication of protein synthesis. Labelled glycine shows a similar uptake into neuronal protein. The rapid decline in radioactivity of neuronal protein, previously unreported, distinguishes nerve cells from other cells in the neuraxis.
The presence of chromophilic and chromophobic nerve cells in spinal ganglia, among Purkinje neurons of cerebellar cortex and elsewhere, has been noted by a number of investigators. Nissl (47) considered chromophil cells to be fixation artifacts. Similar artifacts have been produced by hypertonic fixatives (34) and by "too rapid" immersion fixation (35) . Others (16, 27 ) hold these to be neurons in different functional and metabolic states; in their view, chromophobia is indicative of a state of increased functional activity with augmented protein and ribonucleotide production, whereas chromophilia indicates relative inactivity in these respects. Our observations show clearly that chromophilic neurons usually incorporate precursors into PNA and into protein much more actively than their chromophobic neighbors. The relationship between these metabolic differences and possible differences in physiological state, however, remains to be elucidated.
The rapid turnover of PNA in oligodendrocytes was indicated earlier by the high uptake of labelled precursors into PNA of white matter (29, 30) . The presence of ergastoplasmic grantfles, considered to be ribonucleoprotein particles (49) , in the cytoplasm of oligodendrocytes seen in electron micrographs (45) as well as their occasional possession of a basophilic rim of cytoplasm (37) suggests that oligodendrocytes contain a large proportion of the PNA which is present in white matter (3, 43) . As in the case of nerve cells, the nuclear PNA of oligodendrocytes exhibits earlier uptake of labelled precursors than the cytoplasmic PNA.
Unlike nerve cells, however, the nuclear DNA of oligodendrocytes becomes labelled, although at a slower rate than PNA (31) . The labelling o~ 790 NUCLEIC ACID AND PROTEIN TURNOVER DNA in oligodendrocytes, ependyma, choroidal plexus, leptomeninges, Schwann cells, and cells in blood vessel walls corroborates earlier biochemical results which suggested incorporation of tagged adenine and orotic acid into DNA (29, 30) . It would appear that, under the conditions of these experiments, DNA derives the labelled moieties from the catabolic products of PNA turnover, since the tagged precursors are incorporated initially into PNA and the radioactivity of the acid-soluble nucleotides evidently declines rapidly (26) . However, the latter observation, based on turnover studies in liver, requires confirmation in brain.
It seems unlikely that synthesis of DNA for cell division can account for the lane number of cells found with labelled DNA. Mitotic figures are not seen in the neuraxis of the adult cat although amitotic division may occur. However, the density of oligodendrocytes in white matter does not appear to change appreciably after maturation. Therefore, if cell division, whether mitotic or amitotic, does occur, it would have to proceed parl passu with cell necrobiosis, an inconspicuous phenomenon in the normal neuraxis. It also seems unlikely that polyploidy proceeds at the rate suggested by the autoradiographic results; however, the possible occurrence of polyploidy in oligodendrocytes and other cells in the neuraxis needs to be studied. Therefore, although it is generally held that DNA is metabolically stable (55), a plausible explanation for these results at the present time is that DNA is in a state of slow turnover in some cells.
The uptake of labelled methionine and glycine into protein of oligodendrocytes in white matter (30) indicates an active turnover of protein in these cells. Although not reported in earlier autoradiographic studies of methionine-S .5 turnover, this finding is in agreement with biochemical studies which showed high uptake of methionine-S .5 (30) and lysine-C 14 (58, 59 ) into protein of white matter.
Astrocytes, microglia, and satellite cells of sensory ganglia appear to have no significant turnover of nucleic acid or protein. However, nucleoprotein turnover is probably activated in these cells when they are stimulated to proliferate, hypertrophy, produce fibrils, phagocytize, or otherwise react. The intense uptake of labelled methionine and glycine into compound granular corpuscles in areas of myelomalacia is an example of greatly augmented protein synthesis in reacting microglia.
The striking parallelism in PNA and protein turnover in the feline neuraxis is not a fortuitous relationship. There is an impressive body of evidence which supports the belief that PNA plays an important role in protein synthesis (2, 5, 8) , although the nature of this role is still unclear. In the brain (9, 58), as in the pancreas (1, 2) and liver (42) , the protein of the microsomal fraction, a fraction very rich in PNA, exhibits the highest turnover rate.
What is the function of protein synthesis in the neuron? Weiss and Hiscoe (62) suggested that axoplasm is synthesized continuously in the neuron soma and moves peripherad to replace catabolized axoplasm. Data on the peripheral flow of phosphoprotein labelled with P2-phosphate (51) and protein labelled with lysine-C 14 (38) is compatible with their hypothesis. Our finding that neurons rapidly lose radioactive protein suggests a discharge of newly synthesized protein from the neuron soma rather than a loss through catabolic processes. Protein labelled with methionine-S 3a and glycine-2-C 14 (32) appears to migrate peripherad in the intact ulnar and sciatic nerves of the adult cat at rates of 2 to 11 mm. day. It seems likely that the active turnover of PNA and protein in neurons is concerned with this process of axoplasmic flow, a process perhaps akin to growth (61) . Factors interfering with these metabolic activities could impair this growth process and bring about neuronal disease (33).
What is the function of protein synthesis in interfascicular oligodendrocytes? These cells are believed to be responsible for myelination in the maturing neuraxis (12) . Recent studies with the electron microscope give strong support to this view (7, 11) . Immature oligodendrocytes, characterized by a cap of basophilic cytoplasm, appear in increased numbers in myelinating tracts of the human brain (50) . Similar cells have been observed in myelinating tracts in the cat, rat, and rabbit; the cytoplasmic basophilia in these cells is abolished by ribonuclease (30) . In the rat such cells exhibit uptake of labelled precursors into PNA and protein (30) . Protein synthesis is probably an important aspect of myelination, for protein is a prominent constituent of the lamellated myelin sheath (52) .
The persistence of active PNA and protein metabolism in interfascicular oligodendrocytes of adult animals suggests that myelin sheaths continue to grow after maturation. Like neurons, oligodendrocytes have a very. high rate of oxygen consumption (24) , part of which may provide the energy requirements of PNA turnover (17) and protein Synthesis (54) . The apparent uptake of labelled amino acids into protein at the periphery of myelin sheaths suggests growth of the myelin sheath at the surface adjacent to oligoglial cytoplasm. Since it is unlikely that myelin sheaths increase indefinitely in thickness after maturation, such growth may serve to replace myelin which is catabolized in the interior of the sheath. Myelin lamellae in peripheral nerve appear to be derived by a process of infolding and fusion of the surface membrane of Schwann cells (22) . The presence of active PNA and protein metabolism in Schwann cells of adult animals suggest that the myelin sheath in peripheral nerve also may grow continuously. If this hypothesis is valid, then factors which disturb PNA and protein metabolism of oligodendrocytes or Schwann cells would interfere with the growth of myelin and lead to demyelination in the neuraxis or in peripheral nerve. This intriguing hypothesis requires further investigation.
BIBLIOGRAPHY PLATE 400 FIGS. 6 and 7. Transverse section of cervical spinal cord from a cat (CA3) given 7 #c. of adenine-8-C 14 intracisternally and killed on tile 9th day. Fig. 6 is the safranin-thlonin-stained section photographed with a green filter. Fig. 7 is the autoradiograph photographed with a red filter to minimize the contrast of the stain in the subjacent section. Accumulations of silver grains are present over motoneurons (N) in gray matter FIGS. 14 and 15. Longitudinal section of spinal white matter from a cat (CA3) killed 9 days after an injection of labelled adenine. There is a heavy blackening in the autoradiograph (Fig. 15) over the nucleus and perinuclear zone of the interfascicular otigodendrocytes (O). Safranin-thionin, X 570.
Fins. 16 and 17. Transverse section of spinal white matter from a 10 day adenine experiment (CA5) which had been incubated in ribonuclease. See legend of Fig. 1 for details. There is a heavy blackening over chromophilic oligodendroglial nuclei (O). Gallocyanin-chromalum, X 650. 
